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Ir SECTION l- GENERAL HAI'IUFACTI RER, IHPORTER, AI,ID PROCESSOR INFORHATION

PART A GENERAL REPORTING INFORHATION

1.01 This Comprehensive Assessment

completed in response to the
CBI

t-l a-

CAS No.

Name o f

rnformation Rule (cArR) Reporting Form has been

Federal Register Notice of. tTt?t rZ1"t rErsr
mo. day year

I f a Chemical Abs t racts Service Number (CeS No. ) is provided in tlre Federal

b. If a chemical substance CAS No.-is not provided in the Federal Bgglsls!, Iisteither (i) the chemical narne, (ii) ttre iaiiture name, orlffii)-tfr-{Jffi, "".. 
-of

the chemical substance as prorided in ttre ieaerar ilgi"tii.-' "'- "
(i) Chenical name as Iisted in the rule...... llA : 

,'

(ii ) Narne of mixture as listed in the rure
(iii) Trade name as listed in the rule

Name of category as listed in the rule I{A

c. If a chemical category is provided in the Feger?I RFgister, report the name ofthe category as risted-in ihe rure, the ch-eraicat substance cAs No. you arereporting on vhich- farLs under the risted caregory, and the ehernicar name of thesubstance you are reporting on shich falls-undEr ih.-ii=i; ;;;;;;;y.

of chernical substance r_r-t:l-r.l-r-r r_l-r-r
chemical substance

1.02 Identi fy your

CBI Hanufacturer

reportrng status under CAIR by circling the appropriate response(s) -

tI Importer

Processor

X/P nanufacturer . reporting

l'./P processor report ing for

for customer

customer uho

1

2

o
I

5

uho is

is a

a Processor

Processor

t-l t{ark (}:) this box if you arrach a conrinuation sheer.



I

l.o.f

CBI

t_t

, f)oes the subs tance
in :h" above-listed

you are
Federal

reporting
R.eSis ter

on have an *x/p" designation associated vith it
No t ice?

Yes

No

t Xl Go to

t-l Go ro

question 1.04

question L.0S

1.04

CBI

t-l

ct. Do you manufacture, import, or process theunder a trade name(s) different than thatCircle the appropriate response.

I is ted
Iis ted

substance and
in the Federa.I

distribute i r
Register Notice?

Yes
1

No ob. Check the appropriate box belou:

t-t You have chosen to notify your customers of
provide the trade name(s)

their reporting obtigations '

t-] You have chosen to

t-l You have submitred
date of the rule in
repor t ing.

report for your customers

the trade name(s) to EpA one
the Federal Register Notice

day after the effecrive
under.uhich you are

1.05

=

I f you b,ry a t rade name
reporting requirements

Trade name - @e
rs the trade name product a mixture? circre the

product and are reporting because you uere notified of yourby your trade name iuppriir, providl that trade name.

appropriate response.

r'06 certification -- The person vho is responsibre for the compretion of this form musrsign the certification statement belov:
CBI

"f hereby certify that, to the best of my
entered on this form is complete and u.clr

kno'-*]sdgs and belief , aII infornat ion

Gt'l

LE

dtE,ee 4,t** --TITLE
{€o?-.t

tr lf

TEI-EPIIONE
{z/ /__

NO-

I , I Hark (x) tlris trox , f you E,t taclr a cont inuaI ion slreer .



tr;
1.07

CE{

t-l

Exenptions Prom Reportlns -- If you have Provided EPA or another P€deral agency
vith the required information on a CAIR Riporting Form for the listed substance
vithin the past 3 years, and thls information ls current, accurater -and- complete
for the tirni period specified in the ru1e, then sign the eertification belov. You

are required io cornpllte section 1 of this CAIR form and provide any information
nov required but not previously submitted. Provide a copy of any previous
submissions along vith your Section 1 submission.

"f hereby certify
information vhich
to EPA vi thin the
period speci fied

that, to the best of my knovledge and belief, aII required
I have not included in this CAIR Report.ing Form has been subnritted
past 3 years and is current, accurate, and complete for the time

in the rule.rr

NA

NAHE SIGNATURE

(_) _
TELEPHONE N0.

ry
ffi

SUBHISSION
TITLE

1.08 CBI Certification -- If you have asserted any cBI claims in this report you must
certify that the folloving statements truthfully and accurately apply to all of
those confidentiality claims vhich you have asserted.

CBI
"Hy company has taken measures to protect the confidentiality of the information,

t-l and it viII continue to take these measuresi the information is not, and has not
been, reasonably ascertainable by other persons (other than government bodies) by
using legitimate means (other than discovery based on a shoving of special need in
a judicial or quasi-Judicia1 proceeding) vithout my company's consent; the
inforrnation is not publicly available elsevhere; and disclosure of the information
vould eause substantial harm to my conpany's conpetitive position."

NAHE SIGNATURE ffi

TITLE
(_) _

TELEPHONE N0.

I\IA

t-l Hark (X) rhis. box if you attach a continuation sheet
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.i I
I

PART B CORPORATE DATA

1.09 Facility Identification

CBI

t-t
Name tT tZtAtZtEKtAtTEtT t- tztTtztzr _ ru I _ I5_ tE KtztLg.rTl:1 .,
Add ress aztgtlEt _t UtEl- tztLtc tztl^tEt_ | _ I - ! - I - r - | - t - I - | - t - I

St reet

tvtv r4rTtrt4tuzt-r-l-r r-rlr_r_
Ci ty

IIII]III1I

tat4t t4tztz)Ztal--t-r-t-r-t
State ZiO

Dun & Bradstreet Number ......1-l-l-t-l-l-l-l-l-l-l:l__-------
EPA ID Number [-l-l-l-t- t-l- l-l-l
Emproyer rD Number ...-,i,g,q,I,O,t,-,o,o
Primary standard Industrial Classification (slc) Code .. . tEIn-lTtEt
other sIC Code .. ....1-l-j_l-l
other SIC Code .. .. .. t-l-l-l-l

1.10 Company Headquarters Identification

CBI

t_t
Nane tTIE t=t-lTt o t?tt-tTl e ITIFt-tE- trLFtEtEtEtEIEIE-t-tFt- tEt o

Address ITITtTITt-lE-t;t?tTt-tEtEIirEti tTt-tEtEtr rel;tTt-t-t

tltTrrr;t;r-t-t-t-,-,-,a, 
ji=,a,=,-,=t-l-t:t-t-r-t-l

Ci ty

(EtEl ttrlfltll l6--l--to lo lo 11 I
.. State Zip

Dun & Bradstreet Number .....to l6"l-lTlTl6l-lzlgt 2lTl______-_
Enployer rD Nuraber . . .-. tSlIlEtElEtEIZlEl o

I_l Hark (X) this box if you attach a continuation street.



t

,l
f . i1 Parent Company fdentificarion

l.

CBI...T

-Dun t, Brads t ree t I'lumber

_t_lrll- I-r:r:l-r
t o ln t tT-trlu I

State

. 1,cr tirt _1zrt-rr tE I _tT IEtz tEt

Name tLlr, l" l-lc tdle-tg-lll e I" tFI_tr ti lFle te ln lu lb
t I Address tl lTtf lf l-lE IEIE I t, 1-l l-1. IEIFtr IEIt t-ts tt

Street

t;lrt-l;to_t .t- l_t_t1

lEts-t" t-Ic
Ir lLI._tEt-l]-

r_lEl--tq tqto lTr
zip

lo

I

-l-l:1:l-lCi ty

1.12 Technical Contact

CBI

t- |

Name tZtZtEtDt _tat- tutzr Et E I E tZ - I - r - r _ I - I - r - I - I - I - r _ I - t: r

t i tte 1@ly'tEtztAtEt )Av tatzr 
=?r 

E r 4 t - r - I - r - t - I _ r - r - r - r - r - r - t

Add re s s tztztat-zt-_tztEt- tgtatat?t4tE r . I _ r - I : I - t - r - r - r - r - r - |
Street

tZt o tEt Lt LlAWtat - I -r - I - t- l- r-
Ci ty

IAIEI
State

r_t-t-1_r _r-r-l-l-l_l
t t_tTtZtTtjl -- t - I I I - I - I

zrP

g_r -rE r E Lr I - r Er atZt !Telephone Number - tdlf.l

1.13 This reporring y€ar is frorn tt-t1 I tEltEl to
Ho. Year

tr la t
Ho.

tB t8
Year

t_l Hark ():) rhis bor: if you arrach a conrinuation slreet



t

[]
1.14 FaciIi ty. provide

CBI Name of

l-I Hailing

Acquired If you purchased this facility during the reporting year,
the folloving information about the seIIer:

SeIler

Add ress

f.IA

t-r-r_1-l_r-r-t-l_t-r-l_1-r-r:l_r-l_r-r_t-l-l-r
t-l-r-l_t-l_t -t_1 r-r_r-r-l_1-rlr- r-r-I-l

Street
_t_t

IlII r_r_r-r-r-r:11 r-1- r-l- r. r- l- t- r:r- r- r
Ci ty

r-r-r r-r_l-t-r_r--r_r-r-r:r
S ta te Z:-p

Employer ID Number ... .. . . .. ... . t - I - I _.1 - I - I - | - I - I

Date of Sale .. ..... t-t-l [-l-l t-l-l
-tlo. T"f- -TeEi

contact Person [ - ] - I - I - I - I - I - I - I - I - t - I - I - t _ I - I - I _ I - I - I - I - I - t - I

relephone Number . .... t _ I - I - I - I - t - | - I - t - I - I - I - t

1.15

CBI Name of

t-l Hailing

Buyer

Add ress

Facility SoId -- ff you sold tn#factlity during the reporting year, provide the
folloving inforrnation about the buyer:

t-l-l-r_t-t-r_t-t-l-t-r_t l_
t- I-r-l*tlr _t_t-1-r- l-l--- I

Street
_t_t_l_l_t_l_t_t_l_l

I_l-t-l-t-r_r-t_r-t
Ci ty

II]IIIIIIII:l_t

r-r_r_r-r_r_rlr-rll

_l--t
zip

t_l_l
State

r_t_l_l_r ltll

Employer ID Number ......1 I I I I I I I I

Date of Purchase ..-l-l:l t_t-l t-l-l
llo . Day Year

contact Person [ - ! - | - | - I - | - t _ I - I - t - | - I - I - I _ I - I _ I - I _ I - | - | - | - I - |

Telephone Nunber . .... t 
-- 

| - I - t - t - I - t 
- 

I - t - | - | 
- 

t - I

I-l t{ark (X) this box if you attaclr a continuation sheet



r1' r$ 
,

9BJ

t_ r

,For each classification Iisted
'vas manufactured, imported r or

Classi fi ca t ion

belou, state the quantity of the
processed at your facility during

Iisted substance that
the reporting year.

Qu-antity (kg/yr)

Hanufactured

Impor ted

Processed (include quantity repackaged)

0f that quant.ity manufactured or importedr report that quantity:
rn storage at the beginning of the reporting year
For on-si te use or. processing

For direcr commercial distribution (incruding export)
In storage at the end of the reporting year

0f that quantity processed, reporr that quantity:
rn storage at the beginning of the reporting ye.ar

Processed as a reacrant (chemical producer)

Processed as a formuration component (mixture producer)
Processed as an articre component (articre producer)
Repackaged ( including export)

In storage at the end of rhe

O, O .,_
o,o
88?, z

11/A

M4
:ilH._.
#4

7,3 6

o,o
O,O

&F3,L

reporting year
O'O
7,3 L

t. I Hark (x) this boi: if you attaclr a conrinuatiorr sheet.



IPART s IDEr{TrFrcATroN oF HI}mIJRES

1.1,7 Hixrure rf the listed substance on vhich you areor a component of a mixture, provide the forior^ringchemical- (rf the mixture composition is variabrE,
each component chemicar for atl formulations.)

CBI

t-t

required to report is a mixture
information for each component
report an average percentage of

Componen t
Name

Su ppI ier
Name

Average "l

Composition by Ueight
(specify precision,

e.9., 452 t 0.52)
TDI Prepol]urer

Pe troletr.ur Hydr-ocarbon

Toluene Diisocyanate 
.

AHNCO 40 t 5.o

ARNCO 55 5.O
+

ARNCO 4.0 I 0.5

To tal r00z

t-l Hark (x) tlris [ror: if you attaclr a continrratiorr shect

l0



2.O4' S ta re the quan t i ty o f the
I ' , br processed during the 3

descending order.

listed substance
corporate fiscal

that your facility manufactured, imported,
years preceding the reporting year in

CBI'

l-l Year ending

Quan t i ti'

Quan t i ty

Quan t i ty

tTt?t t:Ft-ft
-H;; T;a.'

ma nu fac t u red

o.o

kg

kg

kg

kg

kg

impor ted

processed

0'O

-8F3,L

Quanti ty imported

Quantity processed

Quan t i t-y manu f ac tured

Year ending

Year ending

Quan t i ty

Quan t i ty

Quan t i ty

O r,O. '.' , , 'kg

€,O kg

4f/,L kg

IrlettBIsl
. -Ho. ' Year

tTl.? I tE'tEl
Ho. l-ear

,O kgmanu fac tured o
imported

processed D rO

O,O

2.05 Specify the
appropr i a te

CBI

t. I

manner in uhich you manufactured
process types.

the 1is ted sutrs tance - CircIe aII

NA

Contirruous process

Semicon( inuous .process ?

3Batch process

t-l 1',ark (X) this tror: if you attactr a contir:rration slreci.

12



fl.06 ;Specify the manner
CBI' appropriate process

t _'l
Continuous process

you processed the risted substance. circre alrin uhich
types.

Semicontinuous process

Batch process
?

o
2.O7 State your

subs tance.
CBI question. )

t-J

facility's name-plate capacity for(If you are a batch manufactlrer
manufacturing or processing the Iistedor batch processor, do not ansuer this

l{A
Hanufacturing capaci ty

Processing capaci ty
kg/yr

kg/,y r

2.08 If you intend
rnanuf actured,
year, €stimate

CBI volume.

r-1

to increase or decrease the quantity of the risted substanceimportedr or processed at any time atter your currenI corporate fiscalthe increase or decrease based upon the reporting year,s production

Hanufacturing Importing
Quan t i_ty ( kg ) euani i ty ( [e I

Processing
Quantity (ke)

Amount of increase

Amount of decrease
P8,3

t-l Har:l'- (x) this bor: if you attach a conrinuation slrcer.

13



2.09, lFor the three largest volume manufacturing or processing process types involvlng thelisted substance' specify the number of days you rnanufactured or processed the Iisted
substance during the rePorting year. AIso specify the average nurnber of hours per' day each Process tyPe vas operated. (If only one or tvo operations are involved,
Iist those- )

CBI

t-I Average
- Days/Year Hours/Day

Process Type #1 (The process
quanti ty of

Hanufactured

type involving the Iargest
the listed substance. )

Processed

Processed

Processed

R{o
Process Type #2 (The process

quantity of

Hanufac tured

type involving the Znd Iargest
the Iisted substance.)

type involving rhe 3rd Iargest
the listed substance.)

Process Type #3 (The process
quantity of

Hanufac tu red

rv,4

State the maxi
subs tance tha t Lr

chemi cal.

mum dai Iy invento

e monthlv invento

daily invenrory
store<i on-si te ing the reportin

2.L

CBI

II
l'.a

Ave r

t I l{ark (}i} this bor: if you attach a continuarion shee[.

inven tory. of the
the form

isted
f a buLkyear in

kg

kg

1+



2.11 Related Product Types -- List any byproducts, coproducts, or impurities present vith
, the listed substance in concentrations greater than O.1 percent as it is manufac-

tured, imported' or processed. The source of byproducts, coproducts, or impurities
reans the source from vhich the byproducts, coproducts, or inpurities are nade or

CBI introduced into the product (e.g., carryover from rav material, reaction product,
etc.).

Concentration
(7") (specify t

Z precision)

I.I }TA

CAS No. Chemical Name

Byproduc t ,

Coproduct 
ror Impuri ty'

Source of By-
products, Co-
products, or
Impurities

tUs* the follouing codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduct
I = Impurity

t-l Hark (X) this box i t you at tactr a contintrat iort sheet

15



'2.12, rExlsting Product TyPes -- List all existing product types vhich you manufactured,
inported, or processed using the risted substance during the reporting year. List

- the quantity of Listed substance you use for each produit type as a percentage o[ the' total volume of listed substance used during the reporting year. elio Iist it"-- -"-
CBI quantity of Iisted substance used captively on-site as a percentage of the value

rlsted under corumn b., and the types of end-users for eaih produit type. (Refer to
f_t the instructions for further explination and an example.)

cl'

Product Typesl

b.
t of Quarrti ty
Hanu fac tured ,

Imported r or
Processed

l^

"l of 0uantity
Used Captively

0n-Si te

d.

Type of End*Users2

x 100 100 CM

'uru the follouing codes to designate product rypes:
A=Solvent ;=
B = Synthetic reactant H =C = Catalyst/Ini tiator/Accelerator/ I{ =Sensitizer 0 =D = Inhibi tor/Stabilizer/Scavenger/

Antioxidant p =E = Analytical reagent e =F=Che1ator/Coagulant/Sequestrant R =G=Cleanser/Detergent/Degreaser S=
H = Lubricant/Friction modif ier/Antiuear 'l' 

=agent g 
=I = Surfactant/Esiulsif ier l, =J = Flame retardant u =K = Coa t i ng/Bi nder/F.dhes ive and add i r i ves y, 
=

'uru the follouing codcs to designate tlre rype

l'lo1dable/Castable/Rubber and addi rives
Plasticizer
Dye/Pigment/Coloranr/Ink and addi rives
Pho tographic/Reprograph ic chemical
and additives
EIec t rodeposi t ion/Plar ing chemicals
FueI and fuel additives
E>:plos ive chemi cals and add i r i ves
Fragrance/Flavort clremi cals
PoIIution control chemicals
Frrnctional fluids and addirives
t{e ta} alloy and add i r i ves
Rheological modi fier
Other (specify) A*tcfe-ff"t p"oof tire

of end-users:

CH = Commercial
CS = Consume r
It = Otlrer (specify)

Hark (x) this [.ror: if yort attaclr a contintration sheet

t6



I

2.L3 Expected Product Type: -- Identlfy.all product types thich you expect to manufacture,
. imDort, or process using the llsted substance at iny time aiter your current' corporate flscal year. For each use, speclfy the q-uantity you eipect to manufacture,

inport, or process for each use as a percentage of the total volune of 1isted
substance used during the r€porting year. AIso list the quantity of listed substanceCBI used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the instructions for further

I_l explanation and an example. )

Product Typesl

b.

Z of Quantity
Hanufactured,
Importedr or

Processed

C.

"4 of 0uantity
Used Captively

On-Si t e Type of End-Users

a. d.

x 100 100 0{fi

tU=. the following codes to designare product

A=Solvent 1=
B = Synthetic reactant H =
C = Catalyst/Ini tiator/Accelerator/ N =

Sensi tizer 0 =D = Inhibi tor/Stabilizer/Scavenger./

types:

Holdable/Castable/Rubber and additives
Plasticizer
Dye/Pigment/Colorant/fnk and addi tives
Pho tograph i c/Reprographi c chemical
and additivsg
EIect rodepos i t ion/Plating chemicals
FueI and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemi cals
Polltrtion control chemicals
Functional fluids and additives
Hetal alloy and addi tives

F=
G=
H=

T

I-
K=

Antioxidant p
Analytical reagent e
Chela to r /Coagu1an t /Seq ues t ran t R
Cleanser/Detergent/Degreas€r S
Lubricant/Friction modifier/Antivear T
agent u
Surfactant/Emulsifier V
Flame retardant U
Coating/Binder/Adhesive and additives X

Rheological modifier
Other (specify) A::tic1e-F1at proof tlre

'U=* the folloving codes

I = fndustrial
CH = Commercial

to designate the type of end-users:

CS = Consumer
H = Other (specify)

l-l l{ark (X) this box if you attach a continuation sheet

17



2.14 ' Final Product -- Complete the folloving
CBI maeufactured, imported, or processed at

' substance other than as an impurity.
t-l

table for each type
your facili ty that

c.
Average Z

Composition of
Listed Substance
in Final Product

of final
con tains

produc t
the listed

- Final Product, s

.Product Typer rhysical .roim2 
-

b.Cl .

Hx

d.

Type of
End-Users

I, cftl

tuu* the follouing codes to designate product
A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Accelerator/

Sensi t izer
D = Inhibitor/Stabilizer/Scavenger/

An t ioxidan t
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant./Friction modifier/Antivear

agen t
I = Surfactant/Emulsifier
J = Flame retardant
K = Coating/Binder/Adhesive and addirives

'U=" the follouing codes to
A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
Fl = Povder

'U"" the follouing codes to
I = Industrial
CH = Commercial

types:

= Ho1dable/Castab1e/Rubber and addi tives
= Plasticizer
= Dye/Pigment/Colorant/Ink and additives
= Photographic/Reprographic chemical

and additives
= Electrodeposi tion/Plating chemicals
= FueI and fuel additives
= Explosive chemicals and additives
= Fragrance/Flavor chemicals
= Pollution control chemicals
= Functional fluids and additives
= Metal alloy and additives
= Rheological modifier
= other (specify) Artlcl,e-Flat proof tlre

L
H

N

0

P

0
R

S
T
U

v
H

x

designate
F?
AL

f3=
F4=

H=

the final producr's physical form:
Crys tall ine solid
G ranules
0 ther sol id
GeI
Other (speci fy) Artlcle

designate the type of end-users:
CS = Consumer
H = Other (specify)

t_l Hark (x) this box if you attach a conrinuation sheet

18



2. 15
, CBT,

t-l

circre arl app).lcabre nodes of transportation used to deliver burk shipnents of theIisted substance to off-site custone;s.

Tr,uck

Ra i Icar

Barge, Vessel

Pipeline

Plane

Other (specify)

G
o

3

4

5

6

2 . 1.6 Cus tomer Use Es t ima te the
or prepared by your customers

CBI of end use lisred (i-iv).

t-I
Category of End Use

quantity of the listed substance used by your customersduring the reporting year for use under each cEtegory
--t

J.. Industrial Products

Chemical or mixture

Article

Commercial Products

Chemical or mixture

7-o {,-7 kg/vr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/-r.-r

kg/yr

Art i cle

iii. Consumer Products

1r.

lv-

Chenrical

Art icle

Other

or mI):ture

Dis t ri bu t ion (e.*.clud ing expor r )

Expor t

Quantity of substance consumed as reacrant

Unknovn customer uses

t:l Hark (x) this box if ),ou attach e conrinuarion sSect
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tg

. 3.03', , a.
CFI

t_l

Circle aII applicable containers used
f aci 1i ty.

to transport the listed substance to your

Bags

Boxes

Free standing tank cylinders

Tank rai] cars

1

2

3

Hopper cars

Tank trucks

4

5

6

7

@

Hopper trucks

Drums

P i peI ine

Other (specify)
. .10

b. If the listed substance is
carsr or- tank trucks, state

transported in
the pressure

pressurized
of the tanks.

tank cylinders, tank rail

Tank cylinders

Tank rail cars
mmHg

mmHg

mmHg
Tank trucks

l-l l'lark (x) this box if you attach a continuation streer.
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PART ,B RAU HATERIAL TN THE FORH OF A HTXTURE
lrt

3.04 If you' of the
CBI average

amoun tr-t

obtain the listed substance in the form of a mixture, rist the trade name(s)mixture' the name of its supplier(s) or manufacturer(s), an estimate of thePercent comPosi tion by veight of the Iisted substance in the mixtuiu, and theof mixture processed during the reporting year.

Trade Name

tllngfll Part A

Supplier or
Hanu faq t u re r

AANCO

Average
Z, Composi t ion

bY ue igh t
Amoun t

Processed
( ks/Yr )

Ae Ooo4.o + o.5

t-l l{arl'. (}:} this bor: if i'ou aitach a cont.inuatiorr sheei
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PART'C ' RAU HATERIAL VOLUHE

3-05' state the quantity of the risted substance used ascBr reporting year in the form of a crass r chemical,
the percent composition, by veight, of the ristedt_l

a rau material during the
class II chemicalr or polymer, and
subs tance.

7. Compos i t ion by
Ueight of Listed Sub_

stance in Rav Haterial
(specify t fl precision)

4.o 1 o.5

Quanti ry Used
( ks/vr )

c EaJl , 2-Class I chemical

^!ulass 11 chem i ca I

Polymer

t-] Hark ():) this bo>: it you attach a conrinuarion sheet

u,



SECTION 4 PHYSICAL/CHEHICAL PROPERTI ES

General Ins tructions:

If you are reporting on a mixture as defined in the glossary, reply to questions in Sectlon
4 that are inappropriate to mixtures by stating 'rNA -- nixture."

Por questions 4.06-4.15, if you possess any hazard varning statenent, Iabel, l,tSDS, or other
notice that addresses the information requested, you may submit a copy or reasonable
facsimile in lieu of ansvering those questions uhich it addresses.

PART A PHYSICAL/CHEHICAL DATA SUHHARY

4 .01

CBI

t-l

Specify the percent purity for the three majorl technical grade(s) of the listed
substance as it is nanufactured, inported, or processed. l.teasure the purity of the
substance in the finar product form for manufacturing activities, at tLe time you
import the substance, or at the point you begin to piocess the substance.

Manu fac tu re Impor t Process

Technical grade #1 Puri ry

Puri ty

pur i ty

"t puri ty l{A-mlxture Z puri ty./
lo

Technical grade

Technical grade

.u ,tltz,

rrarJ

c/l
ao Puri ty

pur i ty

pur i ty

puri tyv

1tl.5o, 
= Greatest quantity of listed substance manufactured, inported or processed.

4.O2 Subnit your nost recently updated l,laterial Safety Data Sheer (HSDS) for the listed
substance, and for every fornulation containing the listed substance. If you possess
an HSDS that you developed and an HSDS developed by a different source, submit your'version. fndicate vhether at least one SDS has been subrnitted by circling the
appropriate response.

ves... - o
No ....
Indicate vhether the i{SDS vas developed by your company or by a different source.

Your conpany

Another source .

1

G

t-l Hark (X) this trox if you attach a continuation sheet
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@trBE€@

REVTSIOH DATE June 4

PRODUCT HAHE
CHEH ICAL HAH E
CHEHICAL FAHILY
FORH ULA
DOT HAZARD CLASS
HAI{UFACTUR ER 

-

, phone Ho
CHEHTR EC phon e Ho

Coaponents TLV

TDf Prepol ytrer

HTTER IAL SAFETY DATA SHEET

' l 986

I. GEHERAL TNFORHATIOH

JIIG:FIL CoHpoNENT il A,,lur Preporymer pru=-Etroleum Hydrocarbonrsocyanate preporymer and petroreu'n HydrocarbonProprletary
uH2078 (TDI ).
ARHCO, 5tt{l Flrestone(2t3)56f-r3?B
(8o0 )t{Zq-9300 Dlsrrlcr

Plac€, South

of Colunbla:

Gate, CA gOAgO_35?O

(202)r{83_?6r6

rI. IIGR EDI E HTS

Fl.a s h
Polnt
op

Bo111ng
Polnt
op

Vapor
Pregs.
tuu Hg

Vapor
Dens.
(41r=I )

FIammabIe
Ltmlt
LEL UEL

Pe trol euur
fiydrocarbon

O. OApptr
O. 2mg./ro 3

O. 2ng/o 3
T1{A-ACGIH

Not
Estab -

)3oo

llo t
Estab.

>550

o. 02
e770F-

<1.O
e6goF-

rrr- PHYSICAL DATA

6.0 Hot Estab

{o.1 Ho Da ta
AvallabIe

.t

BOILfHc pOfHT (or)
VApoR pRESsURE (na ir*l
VAPOR DEHSITI (A1r=l)
SOLUBILITY IH I{ATER, 7

APPEARAHCE & ODORSPEcIFIc cRAVITT (HAo: r )7 VOLATILE BY VOLUHE
EVAPORATIOH RATE tecr,er=1 )

q6q
sEE SECTror{
SEE SECTIOI{
Insol.uble-
COe gas.
Dark broun
r. ol
HegllelbIe

II
II
React,s

11qutd.
ul th ua ter to

Sha r.: pung en t

Ilberate

odor.

: ilot Establlshed

soirrHGATE. cAUFoaN,oecz'o . (zt3) s67-t378 .
nfi 9lo3?l-{155

(eoo) 762-76n
Page 1 of.
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I{IH,G-TIL COHPOHENT 3TA?I

FLASH POIHT ( OF)
FLAHHABLE LIH ITS
EXTIHGUISHIHG HEDIA

Iv. q-IRE & EXPLOSTOH HAZARp pArA

320
Not Establlshed
Dry chemlcsr, chemlcar foam, carbon droxide

sPEcrAL FrRE FrcllrrNG PRocEDURES: Ftre fighters shourd lrear fult emer-Scncy equlpEenC Hlth self-conLalned pressure-demand breathlng apparaLus.use trater to cool flre-exposed conLatners. Er!.ro1nate arr sources of1gnltlon.

Ul{USUAL FIRE & EXPLOSION gAZARDS: Durtng a flre, toxlc ga!es ar:e Bener_crated. CIosed contalners uay erplode from extrcEe heat or frotr t.a!er con_tarlnatlon - Do or resear vate r-con EaE 1n ated contalners r as pres.surebulldup up Eay cause vlolent rupLure of Che contalner.

HEALTH HAZARD DATA

THRESHOLD LIHIT VALUE: 0.OA ppm; 0.2 mg./n3

STHPTOHS OF EXPOSURE:

rxllALATrox: Hay causc dlzzlness and nausea. rrrltatlon of the upper andloser- -rcsp-1rat,ory tract. soEe lndlvlduars !!ay dcv€rop lsocyant€ hyper-
::ts_1.t12-at1on _and- &ust avold rurther erposure to. even lon-lsocyanate_1ev.Lts.

v.

In h a'I.a t
d-1.,i.1.: --r-lrJ.r,
a S Lhna.*':

a* v4g I

i':Yr

rNGEsrroN: rr rltatlon and corroslv€ actloo 1n the oouth , stol!ach andd18est'1v€ tract. Posslbry rlvcr gox1c1ty. Asplratlon lnto thc rungs cancausc chcElcsL pncurlonltls vhlch can be fatal .

EYES: L1qu1d' vapors' or elst can cause sever 1rr1tat1on. redness. tear-1n8. blurrcd vlslon and posslbt y lrrevcrslblc daoa8c to thc cyc. :_..-

SKIN: Irrltatlon and al1€rglc aensltlvlty Eay occur for soac lndlviduaIs.
Produclng reddcnlng. swclrlng or brlstcrlng. and skln scnslLtzatlon. possl-
b1y rcsur.tlng 1n derEatltls. Thls product contalns petrol€uE olls strdllar
to thosc catogarlzed by the rnternatlonar Agency for Rcsearch on cancer(rARc) as caustng skln cancGr ln t!lce after prorongcd and rcpcated contact.
Any potentlal hazard can be nlnlnlzed by ustng rccoDocndcd prot.ectlv.
cqulpEcnt to avold skln contact and by ua.3hlng thoroughly aftcr handllng.

grr€o
sul F!?ESIO\ERACE. SCUIHGAIECpTJFO?trr^Oq69. @13)--1379. @13)5670587.Nu(9lo-321-a156

Page 2 of 4



.I{IHG-FIL COHP.OHEHT rrAN

tri

t

V. HEALTH. HAZARD DATA ( conttnued )

HEDICAL COHDITIOIIS AGGRAVATED BY EXPOSURE: 
. PrC-EX1StlNg UNSPECIflC brON-chlal hypersensltlvley and, potentf.iiil any allergles.

PnIHAnY ROUTES OF E TRy: Inhalatlon and skln contact.
EHERGEHCY FIRST AID:

rilHlLarrox: Seoov-e- v1ct1t! to fresh atr- rf b rea bhlnS 13 dlfflcurt,.adElnlst,er oxyg€n. If. ureaihf"g- t".-Ji"pped. apply artiricrat resplrarlon.and set oedlcal arr_e-ne1on t"r"ii"i"rv. xote ib iHiliiiex, Trear sympro_aatlcally: bronchodllators; o*yg"n-.---'
Il{GESTIOII I Do floT INDUcE. vOHITING. Asplratlon can be fat,al. clve .a glassof allk or vater' keep patlent q;i;; 

";; HarEr and get proopt oedlcar atren-

ErEal Frush lEEedla.tery Hlth vater for at least l5 Elnutes, occasionally11ft1ng the €verld, ana gei p"..pi-r.irial atbenrlon-
sKril: Reaove conta,lnated crothlnS and raunder before reuse. vash affec-
:::.:j:, elrh soap and uater. i"i.iii"a physlclan ii-=*"irrne or reddenins

vI. REACTTVTTY DATA

STABILITI: Stable under norEal. recoaoended storage condltlons.
co*.pr'rors ro aiorD:,... o'Den flaae--a,Xgi:f.,1--S;j".*g1:E!.g."*1t-o.f"1.e1nl5..",:S-g,c,r..,*,r2..0.;..,8:.rf,

f[COHPITIBfLITy: Haterlals to avold of" ::tg.- alcohols. aoEonla, aEtnes,and arkart's- contaelnatea 
""nt"inIil "torra be teft_veniuo ,.ra be Eoved Loa safe arca for neurrallzatfo. 

""J--i.Iplr dlsposal . :_-_=-_-::

8+!^B.1o.q:.,ljtrxE8rzarro[: Hay o"o.". .j
coxDrrrols ro AvorD-: Exposure to hlgh -teEperature. or reseal1n8 .of,- con-ll tlrTr"o 

rr."n 
taElnared vrtn iaterr"r.- rilt.a uno er rncoieirrarlrrr (oa.ter lar s

HTZ ARDOUS DECOH POS ITIOH PRODUCTS:ox ldes I suI fur oxtdes, uoldentlfledgen cyanlde ( HCH) .

ae'rrqD
Sldl FIiESIOr€A.,qCE. SOUHGAIECA$OrNA9O28O. (213)aO7-1376. et3)567-687. r\^x9lO-321-4156

Carbon Eonoxlde and dloxlde. Eftrogenorganlc cot0pounds, and traces of hydio_

Page 3 of 4



vvi{l L/lrr-lll

t'

.'
t vrr. EHVTROHHENTAL PROTECTIOH PROCEDURES

qPrLL RESpoNSE: Evacuate and ventlrate Lhe area. Erlmrnate arr sourcesof 18nlL1on. Resplraeory proLectfon iusg be uorn durlng cleanup. Cover thesplrr r'1th saudus!.-ver&1cur1ge, or ocher absorb€nc -maierrat. 
scoop andplacc 1n open concalner and.."ror.- cJ ,.rr ventlrat,ed 

"iu" co be Lreatedr{1th a decontanlnaLlon soluUfon iaae u.p of ZOI Tergftof fUX_fO (UnlonCarblde) and gOi vater; or 5, .onoerri."Led aEraonla, Zi a.e"reuot, anct 93i*atcr' Leave t'he container 
"p"n r"i- i,r-{g hours. -.,i"i-airn 

the splrr arca
;ar,liJri:""!aElnarlon sorurlon. io"-raJor sp1rr" ;;-rilHEHrREc: (8oo)

l{AsrE DrsPosAL HETT.D Deconbamrnated Has.e must be dlsposed of 1n accor_dance Hlth Federar. state, 
"no ro.'"i-ilrr.onoencal controi reguraLrons. rL1s your duty !o coopry ,rtt, Ji"- cJ'."n Alr Acc.. crean l{acer Act, andResources conservablon and Recov..i- eJ.'

VTTT . SPE.CIAL PR OTECTTO H THFORHATIO I{

EYE PnOTECTIo : -al."_i1.if vorkers SoggIes or fulI_race shlald. conracrIcnscs should not be sorn 1n or near ulrk area.
nEsPTRAT.RY PnorEcrr-o,: HSHA/NrosH approved po s r t r v e- pr e s s u r e alr-suppl iedresPlrator Hlth fulI-race snreiJ.'- oIL.nr. vapor fllbers are not efrectlveagalnst ?Dr vapor- The ,.pii- p-""..-.riu or rDr rs such Lhac at nor,ar Ee,o-Peratures. vapor concentrailon 'tn ttre'air rrlrr exceeo''cie TLv of o.oz ppo.
SKIX PROTECTfOI: IDpervlous, ch€r!1ca1 reslstant (natural rubber) gloves,arE covers, aprons or coveralis. boots and caps.
vExrrL^rrori RECOHHEIDEDs. ceneral nechanlcar ventlratl.n and rocar erhaust.to Ealntaln vapor conccntratl.on uof;"-Ii,. ff.V.
orgER PRorEcrroH: safety shoners and eye r.ash statlons Eust be easlryacccsslblc. provlde a dry ntlrog"n' uf Iir..t 1n bulk scoraSe tanks-

IX. sPEcrAL PRECAUTT0Hs

contaainari";. -;;- or resca*r i"il]iI""";""r:.:':l:"::::;:t.#"r;;t:::::near open flaE€ or hlgh h€at.
lfear protectlve equlpm€nt to prevenE eye and skln contactvapors- r{ash hands before eattng or s,"oklng-
Slnce cEptl€d contalners retatn product resldues (vapor or Ilquid). atlhazard prGcautl0ns glvcn 1n ttir -isos aust be observca. For propercontalncr dlsposar. frlr rrlth uater and alro* to stand lrqseared for a! rcasL{8 ho{r-s thcn dosPose of ln accordence wlth Fcdcra:.. sEf! and rocar e,,vlr-onEGntaI control regulatlons.
rgE TIFORI{ATIOil IX TflIS HSDS IS FURITSHED I{ITHOUT UANNAITY. EXPNESSED ORIHPLIED. EXCEPT THAT IT TS I.CCUAEii--iO rrrE AEST KNOULEDGE OF ARNCO. TIIEDlrA ol{ THrs HsDs RELATEs orlx ro ine-seecrrrc srtearri oesrcxereo HERETN..lRt{co AssuHEs llo LEGAL BEsPoxsrarliii FoR usE on niiii'icE upor rHrs DArA.
atTlGO
sul Fr€SIO\€H.ACE. SOUIHGAIE O4IiO?NA9O2SO - (213)567-1376.1213)567@7. rv0(9lO-32t-aE6

.t

-t:'

DO NOT breaLh
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4.03 Subnit a copy or reasonable facsimiLe of any hazard infonuation (other than an HSDS)
, ttiat ls provided to your customers/users regarding the listed substance or any

formulation containing the Iisted substance. Indicate uhether this inforrnation has
been submitted by circling the appropriate response.

Yes ...

No

1

@

4.O4 For each activity that uses the listed substance, circle atl the applicable number(s)
corresponding to each physical state of the listed substance during the activityIisted. Physical states for inporting and processing activities aie determined at
the time you inPort or begin to process the listed substance, Physical states for

CBI nanufacturing, storage' disposal and transport activities are detlrmined using thefinal state of the product.
t_1

Phlg_ical S ta te

Solid Slurry Liqu id

1

1

1

o
a
C

Activity

Hanu fac ture

Impor t

Process

Store

Dispose

Transpor t

Gas Gas

t-f Hark (X) this box if you attaclr a continuatiorr sheet
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'4.05 ' Particle Size -- If the listed substance exists in particulate forrn during any of thefolloving activities, indicate for each applicable physical state rh€ sizE ani it"--''
, pcrcentage distribution of the listed subsrance by iciivity. Do not lnclude

Particles )10 microns in diameter. Heasure the physical siate and particle sizes for
inporting and processing activities at the tine you import or begin- to p.o"e=s ih"---cBI listed substance. easure the physical state and particle sizes-for ,.itut""iuri"g
storage' disposal and transport activities uslng the final state of the product. -t_l
Phys i caI
State

Dus t

Pouder

Fiber

IItpgr t Process Store Dispose Tr.ansjort
<1 micron

to <5 microns

5 to <10 microns _}IA-

}IA<1 micron

1 to <5 microns

5 to <10 rnicrons

(1 nicron

1 to <5 microns

5 to <10 microns
NA

NA<1 micron

I to <5 rnicrons

5 to <10 microns

NA

NA

NA

NA

NA

NA

NA

Aerosol

l-l Hark (X) this box if you attach a conrinuarion slreer

2?



SECTION 5 EIWIRONHET{TAL FATE

PART A RATE cONsrAItITS AI''ID TMIISF0RHATT0H PR0DUCTS NA-l.Ilxtr*e

5.01 Indicate the rate constants for the folloving transformation processes.

a. Photolysis:

Absorption spectrum coefficient (peak) . (1/H cm) at
Reaction quantum yield, d

Direct photolysis rate constant, kn, dt

Oxidation constants at 25oC:

For to, (singlet oxygen), ko*

For R0, (peroxy radical), kox ..
Five-day biochemical oxygen demand, BOD'

Biotransformation rate constant:

For bacterial transformation in uater, kb. . .

Specify culture

Hydrolyiis rate constants:

For base-promoted process, k,

For neutral process, k*

chemicar reduction rate (specify conditions)

at

nm

nm

I/hr Ia t i tude
b.

C.

d.

7lH hr

LlH hr

mg/I

1/hr

tlH. hr

l/H hr

1/hr

a

t-

g- Other (such as spontaneous degradation)

t-t Hark (X) this box i f you attach a corrtinuarion slreer.
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ll

PART B PARTTTION COEFFICIENTS

5.02 Specify the half-llfe of the listed substance in the folloving media.
I,IA-l.Itxtere

cf.

b.

Hed ia

Groundva ter

A tmosphere

Surface vater

SoiI

Identify the listed
11 fe greater than 24

substance,s knovn
hours.

Name

transforma t ion products

Half-1ife
(specify uni ts)

that have a half-
a

Hedia

ln

IN

CAS No.

IN

ln

l-IA-*11xfirres.03 Specify the octanol-uater

Hethod of calculation or

partition coefficient, Ko*

determination

at 25"C

5-04 specify the soil-uarer partition coefficienr, Kd

So i I rype

at 25"C

NA-l.li.xtrre5.05 Specify the
coefticienr,

organic carbon-vater parti tion
K--oc at 25"C

NA{,II:cture5.06 Specify the Henry,s Lau Constanr, H a tm-m3 /moIe

t-l Hark (X) this trox if you attach a conrinuarion slreet.
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ttt

'5.07 Lls t the bloconcentrat ion
was determlned, and the

Bioconcen tration Factor

factor (BCF)
type of tes t

of the
used

ltsted substance, the specles for vhich
ln derlvlng the BCF,

F. I*IA--l*tlxturebpec r es Testl

'u"" the forroving codes to designate the type of test:
F = Flovthrough
S = Static

t 
- 

| Hark (l:) this box i f you at tach a conrinua rion sheet.
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belov, state the
d or transferred

6. 04
cBi ,

t*l

For
the

Harke t

Re tai I saI

Distribution

Distriburion

Intra-company t

Re package rs

ch market listed
sted substance so

anti ty sold and
bulk during the

e total sales val
eporting yeaf.

i ty SoId or
rred I

To taI Sales
alue $/yr )

Uholesalers

Retailers

ns fer

x ture

Ar cIe

produce rs

producers

0the chemical manu fac t
or pr essors

Exporte

0ther (sp ifv)

5'05 substitutes -- List aII knoun comnercially feasible substitutes that you knov existfor the listed substance and state the colt of each substitute. A corrn€rcialryfeasible substitute is one uhich is econoraically and technologically feasible to usecBr in your currenr operation, and .hich resulti i;'.-ii.;i-;;"jri,-"i,t comparableperformance in !ts end uses.(_t
Subst i tute Cost (S/kg)

No substltutes cumently known

t-] Hark (x) ttris bor: if you attach a conr.inuariorr sheet.
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SECTTON 7 HANUFACTIIRII-IG AITID PROCESSING iNFORHATION

General I*structions:

For questions 7.04-7-0G, provide
provided in que s r ions 7.01 , I .OZ,
information is extracted.

a seParate response
and 7.03. I<icnrify

fo-r each puocess trlock flou diagrarri
the process rype fron uhich rhE

PART h HANUFACTURING AND PROCESSING PROCESS TYPE DESCRI PTIOhI

7.01 In accordance uirh the
major (grearesr volume)

CBI

t_l Process iype

rnstructions, provirie a
process iype involi,ing

process blocll fIo--,diagram shouipg thethe Iisted sutlsreilce.

7n=
TB=
7c=
ro=

TDI Prepollmer
Ani.ne Solution
Metering Hrmp
Ieopropyl Alcohol

Batch - Pol]nrethane po1 rization

Cleanirrg Solution

I

l.
7.? |

__ t

TE = Cleaning Solution Hfirp
7f' = Coruponents Hixing Head
7O = Tire Being Filled Through Valve Stem
7H = Clean-out Solution Dru

#ss'r 
#r=*.uudvdflfrpgrflmgg

7
F

{_l Hark (}:) tlris [roi: if ].orr arraclr a (ontinuation slrcet

lr?-



7.93 ,li accordance. t,i rh 
- 
rhe instructions, provlds a process block flov'3i:"';:=,:;i*l::"::'::ll,;l:.:li::;:rli!ii:= 

thar co,r(ain.n. r,".3l'Ilil,:I::':fld"t'vhich, if cornbincd, vould total .i i;.:.-;d-percent-of arr facitity .il!illl!.r?.1",' treated bcfore er,rission inro ,r,.-.r"i.i"..I. . If arI such ;;i;;t;;" arc rcr.easedfron one proccss tyD!1 pro,idc . ;;;;;;li;cr: Ilou ai"gio"-;"i"g thc i,rstructio,rsfor qucstion z-ol- ri irt sucrr c;i;;i;;=-;;. released i,:o^ ioiJtr,"n onc pcoccss\ illlrl.,,.""ide a process btock flov d i agra"-sr,o, iis-.i"r, - pi;";==-.;.;. as a separate
CBI

t-l Process iyirc ..... ... Ba'r,ch - polyu:.etf,rane poLt4lerizatlon

7-)

/\
{zH }

\/
I

I

I z.t ,i

Efffirj --.-r!E1[
Ix
i
I
I

I

G)\l*
i-ro iLJ

:

,l

7-7 I

I

'7a =
?B=
?c ='
7D=

TDI Prepolymer
.Esi-ne Solution
Fletering h:-na
Isoproo:rl Rlcohol Cleenirr.E Solu-,-ion

72 = Cleaning Solution hrnp
7F = Corrponents Flixing Head
7C = Tire Beir6 Filled Through
?ii = Clean-ou',- Solut,ion Dn::;

Valve S'.€fll

+rh 
w*pd&ng,fu*_

.{nds

)'or! aitaci: e con(irrtration slrect

l, l,

t{ark (i:) this bo:r if



7 . 04 .Descri be
, process

than one
. process

9BI

t-l Process

the typical equipment types for each unit operation identified in your
block flov diagram(s) - If a process block fios diagram is provided for more
Process type, Photocopy this question and complete it separately for eachtype.

type Batch- Polprethane polyrnerization

tu

Uni t
Opera t ion

ID
Numbe r

7c

T'
7G

?FI ..

Typ i caI
Equ i pmen t

TYPE

Dnrm

Dnm

Metering Prtry

5 Gallon Carr

Pu:np

ttErins Head

Tire

Drum

Opera t i ng
Tempera t u re
Range ( "C)

A.mbient

Ambient

.A:nbient

A.mbient

Afibient

.A.mbient

@-__
Arnbient . -

0pera t ing
Pressure

Range

,(mm Hg)

Atmospheric

{t-trostrlglic

@r@ic
Afessnheric

VesseI
Compos i t ion

Steel

Staluless5teeJ.
_ ' '
SteeI

S talnle s s5teel-

VuI. Rubber

Steel.

7B Atmospheric Steel

7D

Atuospherlc

Atmospheric

Atuospheric SteeI7E

l-l Hark (X) this box if you attach a continuarion sheet-
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7-05 " Describe each process streau identified' process block flov diagram is provided
question and complete it separately for

-in your process block flov diagram(s). If afor more than one process type, photocopy thiseach process type.

Batch Polytrrethane pol]merlzatton
trI
t-l Process type

Process
S t ream

ID
Cod e

Process Stream
Description

TDf Prepollzrer

TDf PrepolSmer

Pollmerizing polytrethane

Physical Stater
OL

OL

S t ream
Flov (kg/yr)

jZada

,?. Z ooo
q 4ooo.

7.1

7.1

7.6 OL

luse the folloving codes to deslgnate the physicar state for each process streao:
GC = 635 (condensib!,e at ambient temperatur€ and pressure)
GU = Gas (uncondensible at ambient t!ip"..i"..'and pressure)
SO = Solid
sY = Sludge or slurry
AL = aqug6u5 1i*.i6
OL' - O6g61ri" li'ut.
IL =.Inniscible liquid (specify phases, e.g., 9OZ vater, IOZ toluene)

t-l Hark (x) this box if you.attach a conrinuaiion sheer.
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i
J.0( .Characterize each Process strear identified in your process bloek flos dtagran(s).

. , If a process block flov dlagram is provided foi more- rhan one process type; phot;coDv
this question and complete it separately for each process type. (Refer to theCBI. lnstructions for further explanation and an examp).i. )

(-l Process type ........ Batch - Polyurettrane Pollmerizatlon

a. b. c. d. e.

Proc€ss concen- _ - other EstiuratedStream . trations2.3 Expected Concentrations
rD code Knovn conpounds' (z oI ppm) compounds (z or ppmi

7.1 rpr PrepolyaelL", ifi." NA Nl
petroreuq Hydroqarbon fJ, 

Ir*?io r,rA NA\-, \ /

Tol-uene DiisoevEmate 1.9 l 9'S(s++t NA Na -

40 I 5.o
. t-sfi411 "

55 ! 5.o{Et-{f.IJ-

7.1 IDI Prepollmer

Petroleulo Hydrocarbon

Toluene Dlisocyanate

7.6 Polyurethane

Toluene Diisocyanate

Anlne

4.o j o.5
+EH$+- .- NA NA

?fl1-rfi?

trl.r*J
?e? rr1

NA

NA NA

NA

7.06 continued belou

I. I Hark (,\) this box if you attach a continuation slreet-
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. 7.06'

t

(con t inued )

rFor each additive-package introduced into a process stream, specify the coupoundsthat are Present in each additive package, and the concentration oi each 
"oip"""nt.Assign an additive package nutrber to each additive package and rist this nunter incolumn b- (Refer to the instructions for further eipranition and an exanpre.Refer to the glossary for the definition of additive package. )

Additive
Package Number

1

'U=* the follouing codes to designate hov the concentration uas determined:

A = Analytical result
E = Engineering judgement/calcularion

'U"" the follouing codes to designate hov the concentration L,as measured:

V = Volume
U = Ueight

t{A

Components of
Additive Package

Concen t rat ions
(2, or ppm)

I-l Hark (X) this box if you attach a continuarion streer.
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PART, A,RESTDUAL TREATHE}IT PROCESS DESCRIPTION

8.0f In accordance uith the instructions, provide a residual treatnent block flov dlasran
vhich descrlbes the treatment process used for residuals identified in question i.01.

CBI

t-l Process type +r....... Batch - Pol]nrrethane Polynerizatlon

t-l Hark (X) this box i f you at tach a cont i nuat ion she€t .
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PART B ,RESTDUAL GENERATION AT'ID CHARACTERIZATION

8.O5 Characterize each process str€am identlfied in your residual treatoent block flov
diagrarn(s). If a resldual treatment block flov diagram is provided for nore than one
process type, photocopy this question and complete it separately for each process

CBI type. (Refer to the instructions for further explanation and an exanple.)
Batch - Polyuretbane Polyrrerizationt_l Process type +..r

a. b.

Stream Type of
ID tlazardous

Code Uas ter

Phys ical
State
of Knovn

Res id-ua12 Compounds 
3

Es t ima ted
Concentra- Other Concen-
t ions ("1 -o= Expec ted t ra t ions
pp*) o ' 5' ' Compoundq (Z or ppm)

d.c.
NA

g-f.e.

8. 05 con t inued belou

tll Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)
I,IA

'U=* the folloving codes to designate the type of hazardous vaste:

f = fgni table
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'Us* the follouing codes to designate the physical state of the residuaL:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
SO = Solid
SY = Sludge or slurry
AL = Aqueous Iiquid
OL = 0rganic liquid
IL = Immiscible liquid (specify phasesr €.g.r 902 vater, 102 toluene)

8.05 continued belou

tll Hark (x) this box if you attach a continuation slreet.
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B.OS (continued)

IIAlFor each additive.package lntroduced lnto a process stream, specify the compounds
that are prglent in each additive package, and the concentration of each .orponent.
Asslgn an additive package nunber to each additive package and rist this numLer in
colunn d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package. )

Additive
Package NumIer

Components of
Additive Package

Concentrations
(7" or ppm)

oU=u the follouing codes to designate hov

A = Analytical result
E = Engineering judgement/calculation

the concentration uas determined:

8.05 continued belov

tll Hark (x) this box if you attach a continuation sheer
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*.:t (Fontinued)

tU"" the follouing codes

I{,A

to designate hov the concentration vas measured:

V = Vo1ume
U = Ueight

6specify the analytical test methods used and their
belov. Assigrr a code to each test method used and

detection Iimits in the table
list those codes in column e.

Code He thod
Detection Limi t

(t ue/I)

2

3

5

6

t-l Hark (X) this box if you attach a continuation sheet.
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i

8,06 . Characterize
diagram(s)., process tlpe,
type. (Refer

CBI

l-l Process type

each process stream identified in your residual treatment block flov
If a residual treatment block flov diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example. )

Bateh - Polyuretbane Pollmerlzation

b. d.

Residual
Quantities

( Eg/yr )

e.

Hanagemen t
of Residual (Z')

On-Si te 0ff-Si te

f.
Costs for
0f f -Si te
l'lanagemen t
(per kg)

g.

Changes in
Hanagemen t

He thods

l{A
d. C.

Stream Uaste Hanagement
ID Descripgion Hethorf,

code Codet Code2

t ur" tlre

'u=* the
codes

codes

provided
provided

1n

in
Exhibit 8-1

Exhibi t 8-2

designate the

designate the

uaste descriptions
management methods

to

to

tll Hark (x) this box if you attach a continuation sheet
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. EXHIBIT 8-1.
(Refers ro question B.06(b))

These wasle description codes were developed specifically for this survey to supplement the descriptions lisredwith the RCRA and orher wasre codes. (These waste desiription codes Ire noi iegutatory oefinitiols.)
wAsTE OESCRIPTTOH CODES FOH HAZAHDOUS WASTE OESCRTBED By A STHGLE BCHA F, K. e OH U WASTE COOE
AOI
N2
AG}
AO{
AO5

Spont solront (FOO! -FoOS. l(0861
Ornor organrq lieud (FOOI.F0O5. KOE6I
Strll Donom (FOOr-FOOs KOB6)
Othcr or,genrc sludgc (FOOI.FOOs. r(()S6)
wSgG*rtcf of tqueous .nrxlurG

AOG Contamrnatcd sorl or cleanuo resrdu€
AOI other F Or ( rtaSre. Oraclly as dss€nD€d.
IOB Conccnrratod ofl.sp6c or orscardsd

ptroducf
fOB Empty container:

AI0 lncrnerator lsh
All Sotrorlieo lroelment.estou6
A12 Othcr trGrtmcnt resrduo (spec,ty,n

"Facrlity Norcs"l
A13 Othcr untroattd uaste {specrty rn "Facrlrt,

Norct"l"'Exaaty as dOSCnb€d" rn€ans that lho ua$o .natchos th€ doscriptron O{ lha RCRA vra$€ Cod€

Wesrr DescRrpTtoN Coors

801
802

BO{}

BO.
805
806

IHORGAilIC LIOUIOS-Wa$e th.t rs onmarrty
rnongilnrc an(t hrgnty llurO {e.9.. aque€usl. wrth
rorr suspenoeo rnonganlc 5oko5 ano tol,y orlan|c
contonl.

lqueous *esta wtlh lsf, sotyonts
,q4trcous rasta rYlth low otn€r lortc
orB3nlcs
SOcnt acrd wrth m{rels
Sparrt ecid wrthout motlls
A€rdtc equ€€us urasre
CluSlrC Solutton wrth mCtills but no
clanldos
CauslrC tolutlon vtth molels and c}an|dr5
Ceugic solution *lth ry?nlocr Dut no
marrrs
Spcrt crugic
Ceugic aq{rcflrls FagG
feucoss m,gc with rctdftr srtfidrs
lqurcr.rs rrgc s/Ith otncrrresrt+r (c.g..
rrPl6rttrl
othrr eqrrcous ua.stc *ith hagtr dissoarroo
solrcts

9tr gnnat tqu6ou5 tyaste wrih torrr d.Ssot\rie€
sOtOS

815 ScruODGr wlter
Bt6 Lcacnarc
Bt7 Wesc taqu.d m€rtury
81E Ofhor lnorgen.c hqur,o (spccrfy rn "Fegility

ttorcs"l

IHOfiGAHIC SllJ0GEfvdesrc rhrt r! pnrnrr.
dy rnorlenrq urlh ftrodcf.ta-tGfirgll *trcf
cofltcnt and tor orlan€ cDnrG{rt: purlrp.bl..
Br9 Lrmc at,dga wrttrout rn!(rr!
82O trmc $udg€ wlrh firrdlrhrrEt rTrdrErd€

sruogr
B?t wrs:ttrarcf trlrlrlrcfi Str,og'. rrrh rg.c

Ofgrn.Cs
Br7 otnar tltf,a*r{rf lfttrlmcfi studg.
BZJ Untrurr€d ga.rarrg strrOgr Ulttrorrt cyrndcE
B?4 UmHrcd ptttnig rrrrdt. *rrh cFfrdca
425 Othcr tlrrdgo wrth Elflnrdcr
826 Sludgc urth nractfl'r sutfOrr
8U, Sl.rdga *rth othcr rrotctnn?S

B?8 Dcgcrsrng sfudlr *rth mctil rr.tc or
tihngs

829 Arr Oollslron coairul ('Gtrlco St,lOgc {c.g..
tly esh. Hrt Ec.uboa. StuOgcl

B3O Sadrmcr.ti o( lago'on dragout colnurm.natcd
wrth O.g|.nrCS

831 Soormcot or lagoo.l ofirgout coflleflrrrirtGd
wlth tno{Ilinlcs only

832 Onttrng mud

933 Asb€sros slurry or stuoge
834 Cntonde or orhe. Drrno stuoge
835 O{her rngng3nrc studgG (sorcrty,n

"Fecrtrty Nores"l

I}{OBGAHIC S0ll0fwesr. rhiu is pnrnarity
inorgenrc tnd solid. wrth lof, org^intc contont
and loi-tc.nodtfiaie *atcr co{ttGnl: no(
pumgaDtc.

836 Sorl contarnrndtcd *rth organrcs
trr, sort contarninalod mttr inorrganrcs onty838 Ash. steg. or o(hGr flEsrduo l-rorn tncinor.

iliOfl O{ w.e.Sr5
B3Sl Otnu'ory" esfi. slag. o. lh€rmaj

?Gtrdu0
. BrO "Dry" limc or mrtd trldrorrdr so{rds

ch+mirJty -firrd"
Brt 'Dry- limc or mfiat \drordc tolds ncr..fircd..

84? ftldlt scrtG. fitangs. or rcrao
B"(3 EmOfyor crustrcd ,rc{al drufirs or co+,

larndrs
8{,. Benencs o. Denffy pans. cas.ngs. corss845 Spcru so&d ftlters or-aosorDcnts
8r5 AsDGfios sotids eno OcDns
847 MGrkyan€o stltsrclrrnrrcals
6{8 Rcrctrw c}e.rqoa iettsrc?rcrrrrcals
8.rg Bredrrrt iutfdt tattsrchcflrrctls
85O Othcr ilctirr tttlrcirGrn€.Js
85t Othar m.rrl t.fE/crrt(n,ctls
&52 Ortrcrrrstc rnorpn€ ch.rni(rE
q53 Llrl grctsolo|d chinr.cllsoary
BS{ | '+ grcE ol tlcons onty
855 Mrrod lro OactEt
856 Ortr+e motgea€ tot6s (r.crrty m

-Ffidrty ruorct-l

||{OiRCAHIC G.AS€S-tr.3s:r rr1lr .s pnmtnty
inorlrrnrc *flh r lotr o,.annr coflcfrl lG(, r3 t
g[! rl rtmgolronc D.r!tgJt!t.
BS, l.roqr1rrc 9rr.6

ORGAHIC LKIUIOLWI$o tnrt rs gnnranry
Or9an€ lnd ti h€hly llurd. *rth tcrr mgrsg5ftq
Eoll(l3 goflcil err( lo*.torfiodcrata eratef
cofrtGnt-

858 Cofrc0ilratGd fohrcflt.*atfr tOluriOfi
859 Ha|ogcoaraokg.cnlonnetccl l4iltrnt
860 Nonhalopcnattd sofrront

861 Hatog"netcd/nonhetogenatedsotyenl
anrrture

B6a Qrl.wltcr emuls.On Or ftlrrture
863 WEstc orl
864 Conccntratcd aeueous sotutron o, otner

oE nlcs
865 Conccnrratedph€notics
866 Orgnnic parnt. rnk. tacque( or varnrfn
86/ ldhasrws or erportcs
868 Fatnt thrnncr or gctroleum drsttllales
869 Readtw or polymenraDle organrc trouro
870 Other grganrc treurct (soecrty in "Facrr,ry

Notes"l

OFGAT{IC STUOGES-Westo rhet rs grnmerrty
organrc. wlth lolr.tefi€dentto .norganrc !ot.Cs
conlGnt an6 ratcr contcril: pumpabt€,

Ern Stilt botromt o{ hrlogaflatcd (c.g.. chron-
n:trdl tohn'ritr or oth,er organrc liqurcts

gTZ. Stilt Drnorns o{ nonhatog{rnat€d
sohrcrrts'or othrr organtc tiqurds

Efn Oily stuogc
8rl4 Qrganrc Daril or rnt Slucge
871 Fleac:r.rt or Ootymerrt,aole organ.cs
876 Resrns. tani. or rarry stuoge
E77 $islslrcal treetment stucge
EfA Sa*agO Of Otner uilreetcc D.otog.Cat

srudgc
frg Orner organrc stucgo (spccrfy rn

"Facrtiry Norcs"l

ORGAT{IC SOLEf$/asro rhat rs pnmentv
orgrrrrc rnd so{d. rrth lorr{O,firod€rata
imrEnn c co{rtcftl lrut watcr conlcil: nol
9umtr8Drt.

8ff} HrJsgrntrcd Desrldc rolld
B& tronrubganacd pisr|c|dc i{r{d
Eaz Soti, rums or trcryfillnrcd orrgenrcr
843 So+ra croorr
BA{ Rorcita organic rctid
885 Emgy fioor or plishc conta.nGr!
B€5 llD pa€E g{ o{d chGrrr{cets orrty
BgI t.rD pacrs ol dcorrr onty
888 MrrGd laD gr€ts
8{l{t Orhcr tr.togrntlGd orgrnrc ioti(l
89O O(hcr .Enhrlo€|Gn.tG€ o.glnrc gotrc

OBGAHTC GIS€S-wag€ rnat rs D.rflunty
O,rgrnlc trrth lo*-{+rft|.l€rttc rnongrfll( Content
rfld rs r gtas Nl rlmottDhcrrE poassur€.

891 Org$c gi.t66

B{P
BO8

BO9
Bro
8rr
812

Bt3

8serff#+marrqa;;,iidg



t{I = Discharge to publicly ouned
vastevat€r treatment sorks

t12 = Discharge to surface vater under
NPDES

H3 = Discharge to off-site, privately
ouned vastevater treatment uorks

H4 = Scrubber: a) causric; b) uater;
c) other

l{5 = Vent to: a) atmosphere; b} flare;
c) other (specify)

t{6 = Other (specify}

TREATHEHT AITD RSCTCLI}IG

fncineration/ therual treatEent
tI Liquid injection
2T Rotary or rocking kiln
3I Rorary kiln vith a Iiquid injection

uni t
4I Tvo stage
5I Fixed hearrh
6I t{u1 t i ple hear th
7l Fluidized bed
8I Infrared
9I Fume/vapor
lOI Pyrolytic desrructor
11I Other incineration/thermal

t r€a tmen t

Reuse as fuel
lRF Ceurent kiln
zRF Aggregate kiln
3RF Asphalt kiln
4RF Other kiln
5RF BIasr furnace
6RF Sulfur recovery furnace
7RF SmeIting, meltingr or refining

furnace
8RF Coke ovengRf Other industrial furnace
1ORF Industrial boiler
1lRF Utility boller
12RF Process heater:
13RF Other reuse as fuel uni t

PueI Blending
lFB FueI blending

SoIidi f lcation
1S Cement or cement/silicate processes
25 Pozzolanic processes
35 Asphaltic proc€sses
4S Theraroplastic rechniques
55 Organic polymer techniques
65 Jackering (macro-encapsularion)
7S Other solidi ficar ion

EXHTBIT 8-2.
(Refers ro question 8.06(c))

MANAGEHENT HETHODS

Recovery of solvents and liquld organics
for reuse
ISR Fract ionat ion
zSR Batch s(iI1 distillation
3SR Solvent extracrion
4SR Thin-film evaporarion
5SB Fi I trar ion
6SR Phase separarion
7SR Dessication
8SR Other solvent recovery

Recovery of aetals
lHR Activated carbon (for metals

recovery )
zHR Electrodlalysis (for metals

recove ry )
3HR Electrolytic metal recovery
4HR Ion exchange (for metals recovery)
sHR Reverse osmosis (for metals

recove rY )
6HR Solvenr €xrraction (for metals

recove ry )
7HR Ultrafiltration (for metals

recove ry )
8HR Other metals recovery

Uastevater Treatoent
After each uasteuater treatment typ€

listed belou (IuT - 66uT) specify
a) tank; or b) surface impoundment
(i.e.. 63uTa)

Equalization
IVT Equalizat ion

Cyanide oxiCation
zuT AIkaIine chlorina'tion
3uT 0zone
4uT Elect rochemical
5uT Other cyanide oxidation

General oxidat ion ( including
disinfection)
6uT Chlorinat ion
7UT Ozonar ion
8uT W radiarion
guT Other general oxidation

Chemical precipi tationl
10uT Lime
llUT Sodium hydroxide
lzuT Soda ash
t3uT Sulfide
l4uT Other clreroical precipi tation

Chromium reduction
IsuT Sodiun bisulfi re
l6lrT SuIfur dioxide
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EXHIBIT 8-2. (continued)

HAI.IAGEHENT HETHODS

17m Ferrous sulfate
18uT 0ther chromium reduction

Complexed metals treatment (other than
chemical preclpltation by pH adjustmenr)
19uT Complexed metals treatmen!

Emulsion breaking
20UT Thermal
2luT Chemical
22trT 0ther emulsion breaking

Adsorpt ion
23uT Carbon adsorption
24UT Ion exchange
25UT Resin adsorption
26uT Other adsorption

Stripping
27uT Air stripping
28UT Steam stripping
29uT Other stripping

Evaporat ion
30UT Thermal
31UT Solar
32UT Vapor recompression
33UT 0ther evaporation

Filtration
341IT Diatomac€ous earth
35lm Sand
36lIT Hul t imedia
371rT Other f iltrarion

Sludge deuatering
38m Gravity thickening
39uT Vacuum filtration
40IJT Pressure filtration (beIt, plate

and frame, or leaf)
4luT Cenrri fuge
42UT 0ther sludge devarering

Air flotation
43uT Dissolved air flotation
/.4uT Par t iaI aerat ion
/.sUT Air dispersion
46tm Other air f lotarion

OiI skimming
47vT Gravity separation

48uT Coalescing plate separation
49UT Other oil skimming

0ther Iiquid phase separarion
50tlT Decan r ing
511IT 0ther liquid phase separat ion

Biological treatment
5zVT Activated sludge
53uT Fixed film-triEkling filter
54UT Fixed film-rotating contacror
55UT Lagoon or basin, aerated
56tII Lagoon, faculrative
57m Anaerobic
581IT Other biological rrearment

Other vasteuater treatment
59UT Uet air oxidation
60gT Neutralizarion
6lsT Ni tri ficat ion
621IT Denitrification
63uT Flocculation and/or coagulation
641IT Settling (clari f icarion)
65lIT Reverse osnosis
66uf 0ther uasteuater treatment

OTEER SASTE TREATT{B}IT

1TR' Other treatment
2TR Other recovery for reuse

ACCUT{1'I-A'TION

1A Containers
2A Tanks

STOSAGE

lST Container (i.e., barrel, drum)
AAGl)l lanK
3ST Uaste pi Ie
4ST Surface impoundnent
5ST Other storage

DISPOSAL

lD Landfilt
2D Land trearmenr
3D Surface impoundmenr ( to be closed

as e landfitl)
4D Underground injection ue11

tch"*ical precipitation is a treatment operation vhereby rhe
adjusted to the range necessary for removal (precipitation)
Houever, if the ptl is adjusted solely to achieve a neutral
BE CONSIDERED NEUTRALIZATIoN (6OuT).

pfl
of

PH,

of a vaste is
contaminants.
THE OPERATION SHOULD

6l



8IA2

CBI

^Deseribe the c bustion chamber gn parameters forde
(by capacity) in inerators that ed on-si te to bu
yoirr process bloc or residual treat nt block flor^r dia

Combus t ion Location of
Temperature

Honi tor
Chamber

Inci

ach of the three L ges t
the residuals
am(s).

ide i fied ln

Residence
In Combusti

Chamber (secon

ra tor Primary' SeconJdery Pri Secondary Primar Second

Ind i ca te if Office of So1id aste survey has n submitted in lie of response
by circli the appropriate sponse.

Yes . ..1

Tem rature ( oC

1

2

8.23 Complete
are used

CBI treatment

t-l
Incinerator

the follouing table for the rhree largest
on-site to burn the residuals identified
bloek flov diagram(s).

UA

Air PoIlution
Control Devicel

(by capaci ty)
in your process

incinerators that
block or residual

Types of
Emissions Data

Avai labI.e

Indicate if Office of So1id Uaste survey has been submitted in lieu of response
by circling the appropriate response.

Yes .. ... I

No

tU=" the folloving codes to designate the air pollution control device:

parenthesis)e
tr

O=

Scrubber (include type of scrubber in
Electrostatic precipi ta tor
0ther (speci fy)

t_l Hark (X) this box if you attach a continuation sheet.
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PART A EHPLOYHENT AI-ID POTEI'TTIAL EXPOSI,RE PROFILE

9.01 l{ark (X) the apProPriate colunn to indicate vhether your co[pany maintalns records on
the folloving data elements for hourly and salarled vorkers. Speclfy for each data
elenent the year in vhich you began maintaining records and the number of years theCDI records for that data elenrent are maintained. (Refer to the instructions for further

_ explanation and an example.)
t_t

Data are Haintained for:

Data Element

Date of hire

Age at hire

Uork history of individual
before employment at your
faci 1i ty

Sex

Race

Job titles

Start date for each job
title

End date for each job title
Uork area industrial hygiene

monitoring data

Personal employee moni toring
data

Employee medical history

Employee smoking history

Accident history

Retirement date

Termination date

Vital status of retirees

Cause of death data

HourIy
Uorkers

Salaried
Uorkers

Year in llhich
Data Collection

Besanffi
ta-1*73--

Number of
Years Records
Are Haintained
7 yEA €s
4FTER

x

)(x
XX trR/w/itfrzts4t

xvt/\1
X X -TxX,t-)
Y= }(. t/

X x,.. /

X.

\, X (/

/'

t_l Hark (X) this box if you attach a continuation sheet
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9.O?', rn
1n

CBI.

t-l

accordance vith the instructlons, cooprete the folloving tabre for each activlty
vhich you engage.

d.

Ac t ivi ty

Hanufacture of the
Iisted substance

0n-site use as
reac tan t

0n-site use as
nonreactan t

On-site preparation
of products

b.

Process Category_

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

Open

Enclosed

Controlled Release

Open

c.

Yearly
Quanti.ty (kg_I

d. e.

To tal To tal
Uorkers Uorker-Hours

.E?o3,2- I lep_o

t_l Hark (x) tlris bor: if you attaclr a continuation streer.
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9.03 Provide a descriptive job title for each
' encompasses sorkers who may potentially

Iisted substance.
CBI

t-t
Labor C*t*Sory

labor category at your facility that
come in contact r^rith or be exposed to the

Descriptive Jgb TitIe
A

B

c

D

E

F

G

H

I

J

t-l t{ark (X) ttris box if you at tach a continuation sheet.
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9.04 fn accordance glth the lnstructions, provide your process block flov diagran(s) and
lndlcate assoclated vork areas.

qBI

t-l ['rocess ivi]c Ba''-ch Poly.lre thane Follme ri z ation

-_- 7.j
i -'r,,
i 7B r..t''s 7c I ?-5 lr1t 7B ,,rr+_;s_:pil\/iti

iiIl |,vrh
T?-
l"j

C)- e arirrrg Solu^.-ion

Note: All above is considered one work area

,/\_
(rir )
\_-//lt

I

I

..- I7'7 r

7= = Cleaning Solution H:mP

7F' = Conponents }lixin5 lieaC
?C = Ti=e Beiry Pilled Through Valve Stern

7ri = Cle an-ou',- Solution D:r:-a

'lt
?ts
7c
7D

= TDI Prepollmer
= .c;rine Solu*,-ion
='I.feterin8 Rrnc
= IsopropYl AIcoboI

t-l Hark (X) this box i f you at tach a continuation sheer -
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9.05 Describe the various, ' may potentially come
' additional areas not

7:O2, Photocopy this
CBI

t-l Process type

vork area(s).shovn in question 9.04 that encompass vorkers vhoin contact vith or be exposed to the risted s,rbstance. Add anyshovn in the process blotk frov diagram in question z.o1-';;question and complete it separateLy for each process type.

Batch - Polyurethane pollmerization

Uork Area ID
Pr:nping TDf/.omine solutj.ons to rnixer, fillirrg ti"*= thr.ough

10

you attaclr a contirruation streetiftl Hark (X) rlris box
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'9.06 'Complete the follosing table for each vork area identified in questlon 9.05, and for
- each labor category at your facility that encohpasses vorkers rrhb may potentially
' cone in contact uith or be exposed to the listed substance. Photocopy this quesiion

CBI and complete it separately for each process type and vork area.

t ] Process type Batch - Pol-yurethane PolSzmerlzatlon

Uork area

EP SqSrmf
...f".- t

Labo r
Ca tegory

-. luA

Number of
lJorkers
Exposed

. CAps

Hode
of Exposure

(e.9., direct
skin contact)

Phys i caI
State of

Li s ted
Subs tance

Average Number ot
Length of Days per
Exposurg Year
Per Day' Exposed

ruse the folloving codes to deslgnate the physical state of th€ listed substance at
the point of exposurei

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes f umes r vErpors r etc. )

SO = Solid

'U=* the follouing codes to designate

A = 15 minutes or less
B = Grea ter than 15 mi nu tes, bu t no t

exceeding t hour
C = Greater than one hour, but not

exceeding 2 hours

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic Iiquid
IL = Immiscible Iiquid

(specify phasesr €.8- r

902 uater, 102 toluene)

average length of exposure per day:

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Grea ter than I hours

t-l Hark (X) this bo.x if you attach a continuation sheet
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9.07 For each labor category represented In question 9.O6, lndicate the 8-hour Tire
, Veighted Average (TVA) exposure levels and the ls-minute peak exposure levels.

Photocopy thls question and compl€te lt separately for each process type and voEk
area.

c8r

t.l Processtype Batch - Polyurethane polymerization

lJork area ......r. r.r,

8-hour TgA Exposure Level
(ppm, mg/m3, oth"r-specify)

I5-Hinu te Pgak Exposure tevel
(ppm, mF/mr, othlr-specify)

+
No

Labor Category

*

tests have been coadueted

I I Hark (X) this box if you attach a continuation sheet
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,PART d IIORK PLACE HONITORING PROGRAH

9. 08

CBI

t- I

If you nonitor sorker exposure to the listed substance, complete the folloving table.

Ho mnltor rurker exltosulle avallable

Number of Analyzed
Samples Uho In-House

(per iest) samplesl (Y/N)
Uo rk

Area ID

Tes t ing
Frequency
(qer year)

Number of
Years Records

Hain tainedSampIe/Tes t

Personal breathing
zone

General vork area
(air)

Uipe samples

Adhesive patches

Blood samples

Urine samples

Respiratory sarnples

Allergy tests.

Other (speci fy)

Other (speci fy)

0ther (specify)

'U=. tlre follouing codes to designate vho takes the monitoring samples:

A = PIant industrial hygienist
B = Insurance carrier

0SllA consul tan t
Other (specify)

C=
D=

t-l Hark (X) this box i f ygu attach a continuation slreet.

95



9.09 For each sample type identified
CBI analytical methodolosy used for

t-l S_ample Type

in question 9.O8, describe the type of sampling andeach type of sample.

SampLin_g and -Analyrical Hethodology

IIA

9.10 rf you 'conduct personar and/or ambient airspecify the forloving information for each
monitoring for the listed substance, '
equipment type used

Hanu fac turer
Averaging
Time (hr) Hodel Number

CBI

t-l Equipment Typel

Do not condrret

Detection Limit2

t u=*

A=
B=

D=
Use

tr

H=
I=

'us*
A=
B=

the follouing codes to designate personal air monitoring equipmenr rypes:
Passive dosimeter
De tec tor tube
Charcoal filtration tube uith pump
0ther (speci fy) _
the folloving codes to designate ambient air moniroring equipment types:
Stat ionary moni tors located ui thin work area
Stationary moni rors located vi thin facili ty
stationary monitors located at prant boundary
Hobile moniroring equipmenr (specify)
O ther ( speci fy)
the follouing codes to designate detection Iimi t uni ts:
ppm
Fibers/cubic centimerer (f/Sc)
l'[icrograms/cubic meter (u/m' )

t_l Hark (x) this box if you attach a continuation sheet
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9.11
I

CBI

I-I

If you conduct routlne rnedlcal tests for monitoring the health effects of exposure tp
the listed substance, sPeclfy the tyPe and frequency of the tests'

t{o teete eonduct*d FrequencY
(veekly, monthly' yearly' etc. )Test Description

l-l Hark (X) this box if you attach a continuation sheet-
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PART C ENGTNEERING CONTROLS

9.LZ Describe the
to the listed
process type

CBI

I-t

engineering controls that you use to
substance. Photocopy this question

and vork area 
No** 

*

reduce or eliminate vorker exposure
and complete i t separately for each

Process type Bateh - Polyurethane polynerization

Uork area

Engineering Controls

Ventilation:

Loca1 exhaust

General dilution

0ther (specify)

Vessel emission controls

Hechanical loading or
packaging equipmenr

Other (specify)

Used
( Y./N)

Year
Ins ta1led

Upgraded Year

- (YIU Upg_raded_

*
Nott awa^ne that ery englneertng controls are needed

t-l Hark (X) this lrox if you attach a continuation sheet.
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9.13 Descrlbe al} equipuent or process uodlficatlons you have oade vithln the 3 years
prior to the reporting year that have resulted ln a reduction of uorker exposure to' the listed substance. For each equlpEent or process modific:tlon described, state
the percentage reduction in exposure that resulted. Photocopy this question and
conplete it separately for each process type and vork area.

CBI

t_l Process type Batch - Pol]rurettrane Polpnerlzation

Uork area

Equipment or Process Hodification

No ltlodtflcatlous

Reduction in Uorker
Exposure Per Year (7.)

t_l Hark (X) this box if you attach a continuation sheet

99



PART b PERSONAL PROTECTIVE AhID SAFETY EQUIP}IENT

9.14 Describe the personal
in each vork area in
substance. Photocopy
and vork area.

CBI

t_l

protective and safety equipment that your vorkers rrear or useorder to reduce or eriminate their exposure to the ristedthis question and complete it separately for each process type

Process type Batch - Pollmrettrane polymerizatlon

lJork area

Equipm.Fnt Types

Respi ra tors

Safety goggles/glasses

Face shields

CoveraIls

Bib aprons

Chemical-resis tan t gloves

Other (speci fy)

Uear or
Use

(Y/N)

. N ..
r_
N
Y

-h/

-L

[_l Hark (x) this box if you arrach a conrinuation sheet.
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9.15 If vorkers use respirators shen vorking vlth the listed substance, speclfy for each
. jrocess type, the vork areas vhere the respirators are used, the type of

respirators used, the averag€ usage, uhether or not the respirators vere fit
tested, and the type and frequency of the fit tests. Photocopy thls question and
complete it separately for each process type.

CBI

t-l Process type Batch - Polytrrethane Polyuerlzatlon

Uo rk
Area

Averagg
Usage ^

Fi t
Tes ted

(Y/N)
Respirator

Type
Type of ,
Fi t Test-

Frequency of
Fit Tests

. (per year)

'u=" the forrouing codes to designate average usage:

A = Daily
B = Ueekly
C = Honthly
D = Once a year r

E = Other (specify)

'u"" the forlouing codes to designate the rype of fit tesr:

QL = Qualitative
QT = Quantitative

t, I Hark (X) tlris box if you attach a continuation sheet.
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I
rl

PART E i.JORK PRACTICES

9.19 Describe all of the vork practlces End adnlnlstretlvc eontrols used to reduee or
ellurlnate vorker exposure to the llsted substgnce (e.g., restrlct entrance only to
authorlzed vorkers, mark areas vlth varnlng signs, insure vorker detectlon and
nonltoring practlces, provlde vorker tralning programs, etc.). Photoeopy thls

CBI question and eomplete lt separately for eaeh process type and vork area.

t-1
Process type Batch * Pollnrrethane Pollmerlzation

Uork area r.. r r........... r +.... r.. r.. r..... r..... r e. r..,

9.20 Indicate (X) hou of ten )rou perform each housekeeping
reaks or._ spilrs of the risted subsrance. photoclpy
separately for each process type and vork area.

task used to
thls question

clean up routine
and complete it

Procgss type .. .... Bateh - Pollnuetba^ne PoltrmerLzatlon

Uork area .... -....... r. r.. r.. r...,.. r.......,..

Hqusekeeping. Tasks

Sveeping

Vacuuming

uater flushing of floors

0ther (speci fy)

Less Than
9nce PFr Day

1-2 Times
Per Day

3-4 Times
Per D'ay

Hore Than 4
Times ,F_qr. Day

\

l-l Hark (X) this box if you attaclr a continuation slreet.
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Do you have a
€xposure to th

If y€s, vhere are copies of the plan maintained?

Has this plan been coordinated vith state or locaI

r emergeney

government response organizat ions?

itten
1 is ted

medical a
subs tance

Routine exposur

es r. ... r

gency exposure

If y€sr ilfrere are copies o the plan maintai

Routine exhosure:

Emergency et'posure:

9.22 Do you have a vritten leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

Em

Ye

No

1

2

1

2.

s

t 4t $,q.tfi .r. tr tew.T- . #o* dr .T/.7.7 . . )7. *. B^e . .fiu.qo //f-F.t)
1

7

Circle the appropriate response.

Yes ...
6J. ....s.8.1......*.Q.erF...

1

2

9. 23
apP

PIan t

Insuran

OSHA con

Other (spe

l_l tlark (X) this box if you attach a continuation sheet.

\
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SESTION 10 ET{VIRONHENTAL RELEASE

General Instructions:

Coarplete Part E (questions 10.23-10.35) for each non-routine release involving the listed
substance that occurred during the reporting year. Report on all releases that are eou"ito or Sreater than the llsted substance's reportable quantity value, Re, unless the .1i".=.is 

_ 
federal ly -Permi t ted as deflned in 42 u.s.C. 9601, dr is sieci fically' excluded uraei-ir,.-definition of release as defined ln 40 CFR 1O2.3(22)- Reporiabl.e qu.niiti.s are codifiedin 40 CFR Part 302. rf the listed substance is not a hazirdous substance under the

Comprehensive EnvironmeDtal Response, Compensation, and Liability Act of 1980 (Cencl,{; and,thus' does.not have an Re, then report reieases thar exceqd 2,276 kj. rf such a substancehovever, is designated as a CERCLA hazardous substance, then ieport-those releases that areequal-to or greater than the RQ. - -The facility may have .n=r"r.d ttrese questions or similarquestions under the Agency's Accidental Releaie rntornation iioir"r-."a'lnay already havethis information readily available. Assign a number to e""t reie"s. .na u""; ahia-;u;b";throughout this part to identify the releise. Releases or". ror" in"n . za-nour period arenot single rereases, i.e-, the rerease of a chemical 
"uu" 

t.""--"tu"i-io- o. greater than anR0 nust be reported as a separate release for each 2a-houi- --'-j-itr.-.efease 
exceeds theR0.

For questions 10-25-10-35, ansver the questions for each release identi10'23. Photocopy these questibns and complere them separately for each
fied in question
release.

PART A GENERAL TNFORHATION

10'01 uhere is your facility located? circle aI1 appropriate responses.

CBI

t-l Industrial area

Urban area

Residential area .. .. . ... 3

Agricultural area

Rural area

Adjacenr to a

Uithin 1 mile

Uithin 1 mile
IUithin 1 mile

Other (speci fy)

park or a recreational area

of a navigable Lraterr.ray

of a school, university, hospital, or nursing home facility B

of a non-navigable vaterlray

t*l Hark (x) this box if you atrach a conrinuarion sheer
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. 10 .92 specify the exact rocation of your facirity (fromis rocated) in terms of raritude and rongiiud* or(UTH) coordinates.

La t i tude

centraL point vhere process unit
Universal Transverse Hercader

4R "

Longitude //f "

UTH coordinates Zone , Northing , Easting

u monl tor meteorologi ca
Ioving inforrnation.

preci pi ta t ion

di rec t ion

conditions in the viciri

Indicate the depth to

th to groundvater . .... .\

undvater belou your fa

10.03 If
the

Average a

Predominant IJI

10.

10.05 For each on-site
Iisted substance

CBI Y, N, and.NA.)

t-1

activity listed, indicare (y/N/NA)
to the environment. (Refer to the

y of your facility, pr de

i nches/yea

all routine releases of the
instructions for a definition of

Environmental Release
Va ter Land

NA.

NA

.N
N

On-Fi tq Ac t ivi ty

Hanu fac tu ring

Impor t ing

Process ing

Otheruise used

Product or residual storage

Di sposal

Transport

Air

NA

NA

.NA

N

.ry

NA

NNN

NANA

NN

N

NN

NA

t-t Hark (x) this box if you attaclr a conrinuarion sheet.
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10. 06

t

CBI

t-l

Provide the folloving informatlon for the listed substance and speclfy the level
.of precision for each itern. (Refer to the instructlons for further explanatlon and
an example. )

Quantity discharged

Quantity discharged

Quantity managed as
treatment, storage,

Quantity managed as
treatment, storage,

to the air ......,

in uasteuatgrs .,..

other vaste in on-site
or disposal units ....

other uaste in off-site
or disposal uni ts

NA

1NA

NA

v
aoT{A

kg/yr r

kg/yr r

kg/yr r

kg/yr +

t I Hark (X) this box if you attach a continuation sheet.

110



10.00 Describe the control technologles uscd to minimlze release of the listed substance
f,or each process stream containing the llsted substance as ldentified in your. process block or residual treatment block flov diagram(s). Photocopy tfiis questLon

CBI and conplete it separately for each process type.

t_l Process type Batch - Polyurethane PollmerLzation

Stream ID Code

NA - Eesential a closed system
Control Technolog'I Percent Efficiency

l_l Hark (X) this box if you attach a continuation sheet -
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PART B RELEASE TO AIR

1O.O9 Point Source Enissions -- Identify each emission point source containing the listed
substance in terms of a Strean fD Code as ldenttfied ln your process block orCBI residual treatment block flov diagrarn(s), and provide a descrlption of each point

= 
source. Do not include rau material and'product storage vents, or fugitive [ii".ion

t-l sources. (e.g., equipnent leaks). photocopy this questfon and completE ii ;d";;i;i;for each process type.
Batch Polnrethane PolymerlzationProcess type

Point Source
ID Code Description of Emission point Source

t[A

t-l Hark (X) this box if you attach a continuation sheet
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r

r_l

3
0,
Fl
F

x

7
a
cr
o

q
o

0,

0,o

nr

n
o

J
0,

o

t,
o
o

NA

Chamcterlsttcs - - ftaracterlze
conpletlng tlrc follo-,ing table.

the emlsslons for each Point Sotrrce ID Code

C8I

10. l0 Ernisslon
rO,m by

Point
I _ | Solrce

ID
Culc

Average
Enissions

Selbyl-

ldsrttfted

fbxim-un
Dnission

Rate
Frequency

in qr:estion

Yralcimrn

Dnissiur
Rate

furaticrrftrysieet
Strte'

Frequencyl hrrationl
"(SIr/El_ (min/d.ry)

llaxiJun
Average BnJssion
Dnission Rate
Itacrorn (kg/min) (events/yr') (mir/Euqr!

ruse 
the follorirg codes to designate flrysical state

G=Cosi V=Vapori P=Particulate; A=Aerosol; 0
at the point of rele.ase:

= O*rer (speci fy)

'Fruqu*.y of emlssion at any'leve1 of snission

ln otior of €rrdssion at ury level o[ emission

uAuerage Flnission Factor - Provide estfurated (t 25 percent) onission factor (ltg of gnission per kg of
productior of listed substance)



. 
t'

10. 11

CEI

t-l

Stack Parameters Identify the stack parameters for each Point Source ID Code
,identified in question 10.09 by completing the fol).oving table.

Poin t
Source

ID
Code

S tack
Hgis.hL(T)

Stack
fnner

Diame ter
(at outler)

(m)

I,IA

Emi ssion
Exhaust Exit

Temperature Velocity
( "C) (m{.ses) _

Building Building- Vent-
Height (m)' uid ttr(m)' _ Typ"'

'H"ight of arrached or adjacenr buiLding

'uidth of at tached or ad jacent bui Iding

'ur" the 16]J6uing codes ro designare vent type:

H = Horizontal
V = Vertical

t_l Hark (X) this trox if you attach a continrration sheet.
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tr

10..12

CBI

r-l

If the listed substance is enitted in particulate form, indlcate the partlcle size
bistribution for each Poirit Source ID Code identified in question 10.O9.
Photocopy this question and complete it separately for each enission point source.

NA
Point source ID code

Si_qe Range (microng) Hass Fractioq .LZ t Z precision)

l
I
I
I
I

> 500

Total = 1O0Z

t-] Hark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EHTSSIONS
t

10113 EquiPoent Leaks -- coarprete the forloeing table. by providing the number of equipmenttypes listed vhich are -exposed to the Ii;ted subsiairce 
"na 

inict are in serviceaccordlng to the sP€clfied veight percent of the lisied 
"uu"i."". p.=sint -it,.JJgn

the_conponent. Do this. for eaih piocess type taentiiied-i;-y;;; process brock orresiduar treatnent brock.frov diairam(s). -bo not include .qi,iir"nt types that arenot exposed to the listed substanie. -ri this is a batch or'iniermittentry operatedprocess' grve an overarl. percentage of time p". y."i-it"t-itu"iio""=" type isexposed to the risted subitance. Photocopy itti"'qu."iion 
"ni lorpr"t" it separatelyCBI for each process type.

t-l Process rype Batch - Polluethane Pollmerlzation
Percentage of time per year that the listed substance is exposed to this processtype

Less
than 5Z

jL_
t/A
r/4
AJA

il-A
tu4
,i/ft

?

Number of
of

Equipment Tyoe

-

Pump sealsl
Packed

Hechanical
Double mechanical2

Compressor sealsr
Flanges

Valves
A3t,as

Liquid
Pressure relief devices4

(Gas or vapor only)
Sample connections

Gas

Liquid
Open-ended Iiness

(e.9., purge, vent)
Gas

Liqu id

tLi=t the number of pump and compressor sears,
compressors

continued on next page

Components in Service by Ueight percent,
!i=L"d Substance in process Stream i

E

5- 102 LL-25'4 2.6-7 57"
rea ter

7 6-997" than 99"t

- -j--

rather than the n,lnYbur of punrps or

ro.13

t l Hark (x) this box if you attach a conrinuarion sheet
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, 10. i3. ( con tinued )

' 2tf double rnechanical seals are operated uith the barrler (B) fluid at a pressure
greater than the pump stuffing box pressure and/or equipped vith a sensor (S) that
tritl detect failure of the seal systeo, the barrier fluid systern, or both, indicate
vith a "Bn and/or an rrSn, respectively

lConditions existing in the valve during normal operation
tRepo.t aII pressure relief devices in service, including those equipped ulth
control devices

uLin*= closed during normal operation
opera t ions

that vould be used during maintenance

10. 14

CBI

t-l

Pressure Relief D,evices vith Controls -- Complete the folloving table for those
pressure relief devices identlfied in 10.13 to indicate uhich pressure relief
devices in service are controlled. If a pressure relief device is not controlled,
enter "None" under column c.

I\IAa.
Number of

Pressure Relief Devices
Percent Chemical

in Vessel' Control Device

b. c. d.
Estimated

Control Efficiency2

tRefer to the table in question 10.13 and record the percent range given under the
heading entitled "Nunber of Conponents in Service by ueight Percent of Listed
Substance" (e.g., (52, 5-102, 11-252, etc.)

tTh" EPA assigns a control efficiency of 100 percent for equiprnent leaks controlled
vith rupture discs under noroal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
cond i t ions

t- I Hark (X) this box if you attach a continuation sh€et-
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10.15 Equtprnent Lcak Detection -- If a formal leak detectlon and repalr progranr ls ln
p1ace, conplete the folloving table regardlng those leak detectlon and repalr' procedures. Photocopy this question and complete it separately for each process
type.

CBI

t-l Bateh - Polyurethane pollaenlzation

Leak Detection
Concentration

(ppm or mg/m3;
Heasured at

Inches
ffim Source

Process rype ,4/. . *.

De tec t ign
.Iuevl ce

Frequency Repairs Repairs
of Leak Initiated Completed

Detection (days after (days after
(per year) detection) init.iated)Fquipment Type

Pump seals
Packed

Hechanical
Double mechanical

Compressor seals
Flanges

VaIves

Gas

Liquid
Pressure relief

devices (gas
or vapor only)

Sample connections
Gas

Liquid
0pen-ended Jines

Gas

Liquid

'U=. the follouing codes to designate detection device:

POVA = Portable organic vapor analyzer
FPH = Fixed point monitoring
0 = Other (specify)

t-l Hark (X) this box if you attach a continuation sheet.
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10.16 Ra,r tlaterial, Interrrdiate ard Product Storage
Ilqrdd rav naterial, interrnediate, ald product

CBI or residual tre.1uru1t block flor diagram(s).

r-l

Ccrrplete the follcr-rirg table fu providfug the
containing the listed zubstance as identified

Vessel Vessel
Throughp:t Fillirrg Fi[ing
(Ii ters Rate furation

per year) (eFm) (min)

0perat*
Vessel irg
Inner Vesse1 Vessel Vessel

Dianeter Height Voh-ure Dnission
(m) _lgl (l)-. Qgntrols{

Desigr Vent Control
Flor- Diareter Efficiency
Rates (on) (/.J

a'.

lnforraticn trt,oach
in ycur process blsck:

,

Basls
for

Estimate6

NA

ftnissions - -
storage vessel

FIoat ing
Vessel Roof

t/Pe'
t seals'

Ccnqrosi tirrt
of Stored

[+!Srr].'

lUse 
the follcrrirrg codes to designate vessel rype:

F = Fixed roof
Cm = Contact internal floattng rmf
[f,]F = hbncontact hterral floating roof
EFR = Exterral floati4g roof
P = Pres$re vessel (irdicate pres$re ratiqg)
H = Horlzontal
U = ffirderpamd

'Urn rhe foUoring codes to designate floatilg roof sp,als:

l'{Sl = l4echanical shoe, prirary
HSz = Shoe-nntnted secordary
l,lS2R = Rim+rnurrted, secordarT
Ll,n = Liquid-nor.nted resilient filled seal' pri.nary
Ll'12 = RLIHrDuItted shiej.d'
tldJ = Ueather shield
Vtfl = Vapor npunterd resilient fiUed seal, pritrary
Wt2 = Rfu*-nottrrted secondary.
ttf,J = lleather shield

'Ildl.ate lrelght percent of the ltsted nrbstance. Indrde tle total rolatlle orSanic cmtent ln parentlpsts

tother tlen floattry roofs
3ca"/*po. flo,r rate the mlsslcn cantrol devlee ms destgned to hardle (spectfy flor rate udts)
6u." the foUcn t g codes to deslgra.te basls for estlmate of caltml efflclercyl

c . Calculattms
S ' &,tpllng



'. rent *e NoN-RourrNE RELEASES

"#10.23 Indicate the date and time vhen the release occurred
rrras stopped. rf there vere Eore than six rereases,
Iist all releases.

and r.rhen the release ceased or
attach a continuation sheet and

Release
Date

Star ted
Time

(am/pm)

rupas s fr laTE

Da te
Stopped

Time
(am/pm)

4 Specify the ueatlqr conditions at the

Uind Spee\ Itind Hease (km/hr)._\ Directiori

ime of each release)

di ty Tempera t
oc

Precipi tation
(Y/N)

I-l Hark (x) this box i f you artach a conrinuarion sheet .
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